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(57)Ab$tract 

A video recorder (12), adapted to reoeive descrambled signals from a remotely controllable tuner/descrambler (18) for 
multi-channel cable or satellite signals for recoiding or provision to a television receiver (14), includes a future program memory 
(32) wliich may be programmed by an operator to cause the system to record a predetermined channel at a predetermined future 
time. To ensure that the descrambler (18) is tuned to the proper channel ^en a signal requiring desoambling is to be recorded, 
the video recorder (12) is connected to a remote control transmitter (34) which is energized at the time occurrence of a program to 
be recorded to send a signal to the remote control receiver of the tuner/descrambler (22) causing it to select the appropriate chan- 
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VCR WITH CABLE TUNER CONTROL 

Field of the Invention 

This invention relates to programmable systems 
for recording television signals provided to the system on 
5 multi-chemnel sources such as cable or satellite, in which 
at least certain of the channels require descrambling and 
more particularly to such a system in which the video 
recorder transmits a signal to the remote control receiver 
of a tuner/descrambler at the time of occurrence of a 
10 program to be recorded, to ensure that the 
tuner/descrambler is ttined to the channel it is desired to 
record. 

Background of the Invention 

Most video recorders of the type intended to be 

15 used with television receivers include a system for 
enabling the automatic, unattended recording of programs 
scheduled for future transmission* In such systems the 
operator can load a future schedule memory with signals 
representing the channel, starting time and ending time (or 

20 alternatively duration) of one or more future occurring 
programs that it is desired to record. The system includes 
a real time clock and when a comparator determines that the 
present time has reached the starting time of a program to 
be recorded the tape drive is energized and the channel 

25 number stored in the memory is used to control the tuner of 
the video recorder. When the real time reaches the ending 
time of the program the recording process is terminated. 
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Often the source of signals for the video 
recorder constitutes either a cable or satellite multi- 
channel signal including one or more channels which are 
scrambled to prevent their reception by an unauthorized 
5 source. These signals must be descrambled before they can 
be recorded or displayed on the television receiver. 
Tuner/descramblers are typically employed for this pxirpose. 

Popularly called "caiale boxes" these units receive the 
output of the c€0:>le and/or the satellite emd may be tuned 
10 by the operator, typically eD5)loying an infrared remote 
control device, to a desired channel. The output of the 
channel box is provided to the video recorder and neither 
directly to the T.V. receiver or via the video cassette 
recorder. 

15 A variety of arrangements may be used to 

interconnect the tuner/descrambler, the video recorder and 
the T^V. receiver such as tiiose disclosed in U.S. Patents 
No. 4,630,133 and 4,771,456. Some of these systems allow 
one channel to be recorded while a different channel is 

20 displayed on the T.V. receiver. 

In all of these systems the proper recording of 
a future scheduled television prograim occirrring on one of 
the scrambled channels requires that the descrambler be 
tuned to the desired channel at the time of occurrence of . 

25 the signal to be recorded. Often the future schedule 
memory is programmed a long time in advauice of the time of 
occurrence of the program to be recorded. If the system is 
used for real time viewing or recording between the time of 
progreuaming and the time of occurrence of the future 
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program to be recorded, the channel selector the 
descrambler may have been adjusted to tune some channel 
other than the one that it is desired to record. The 
operator must then return the descrambler setting to the 
5 proper channel before recording for the system to operate 
properly. Particular difficulty is encountered when the 
schedule memory is programmed to record two future programs 
occurring on different scrambled channels. It is then 
necessary to adjust the scrambler setting after the 
10 occurrence of the first program before the occuxxence of 
the second one. 

fiiimmaT-Y of the Invention 

The present invention is directed toward a system 
and method of operation which eliminates the need for the 

15 operator to ensure that the cable box is timed to an 
appropriate ehannel at the time the signal occurring on 
that channel is to be recorded by providing means whereby 
the future schedule memory of the video recorder can 
exercise control over the channel to which the descrambler 

20 is ttined using the remote control receiver incorporated in 
the descrambler. 

Broadly, the present invention provides a remote 
control transmitter which sends a signal to the remote 
control receiver of the cable box causing it to tune to the 

25 appropriate channel at the time the future schedule memory 
controls the system to record a program occurring on that 
channel. The video recorder system preferably includes a 
switch which allows the operator to select one of the 
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several popular cable boxes so that the code transmitted 
to the cable box remote control receiver is appropriate to 
tune it to the channel dictated by the future schedule 
memory. The remote control transmitter may also send a 
5 signal to the cable box causing it to be energized if its 
power supply arrangement is such that it is not energized 
at all times or at least when the video cassette recorder 
is energized. 

In a preferred embodiment of the invention the 

10 control that the video recorder exercises over energization 
and tuning of the cable box allows the use of a single , 
remote control trcuismitter to control both the video 
recorder and the cable box, eliminating need for separate 
remote control transmitters for each. 

15 The components which must be added to a 

conventional video recorder to enable use of the system of 
the present invention are relatively singly and inexpensive 
and substantially simplify the process of recording future 
scheduled programs and the overall operation of the system. 

20 Brief Description of the Drawings 

These and other features of the present invention 
will be described in connection with the accompanying 
drawing which is a schematic diagram of the preferred 
embodiment of the invention. 

25 Detailed Descripti on of the Preferred Embodiment 

Referring to the drawing, the system of the 
present invention broadly employs a "cable box," generally 



indicated at 10, a video recorder, generally indicated at 
12, and a television receiver 14. This system receives 
multiple television signals simultaneously over a wide band 
carrier 16 such as a community cable system or a broadcast 
satellite. The units are interconnected so as to allow a 
single television channel on the cable/satellite input 16 
be tuned, descrambled if it constitutes a scrambled premium 
channel, and either recorded for future playback by the 
video recorder 12 or displayed on the television receiver 
14. 

The cable box 10, video recorder 12 and 
television receiver 14 can be interconnected in a variety 
of different manners including the arrangements illustrated 
in U.S. Patents No. 4,771,456 or 4,630,133 and the present 
invention not be considered to be limited to the 
interconnection arrangement illustrated in the figure. 

The cable box 10 includes a tuner/descreunbler 18 
connected to receive the broad band input signal on line 16 
and operative to tune and demodulate a single chemnel and 
use that signal to remodulate a locally generated radio 
frequency signal so as to provide the txined signal on a 
single channel tunable by the television receiver 14. 
Typically channel box 10 will be switchable so as to 
provide an output on either of two adjacent television 
channels, so that the television receiver 14 may be tuned 
to whichever of the channels is not used by local 
television broadcast stations. The channel that unit 18 is 
tuned to is controlled by a channel selector 20 and if that 
channel is received in scrambled form, the unit 18 acts to 
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descramble the signal. Typically, "the cheuinels will be 
scrambled if a prextlium charge is made for their reception. 

Chcuinel selector 20 may be typically controlled 
manually or by output signals from a remote control 
5 receiver 22. The remote control receiver may also control 
the power supply 24 for the cable box. 

The output of the tuner/descrambler is provided 
to a tuner and demodulator unit 26 forming part, of the 
video recorder 12. The unit 26 is normally adjustsible so 

10 that it can receive amy chEomel, but when it is xised with 
a cable box 10 that provides output on a single channel, it 
must be adjusted to receive the channel which the cable box 
outputs. The output of the tuner/demodulator 26 is 
provided both to a tape drive unit 28 to allow recording of. 

15 the output signal and to m RF modulator 30 providing 
output to the television receiver 14 . The RF modulator is 
again tuiied to a channel that is not used by a television 
broadcast station in the eirea. Television receiver 14 is 
normally tuned to the output channel of the modulator 30. 

20 The playback heads of the tape drive 28 are also connected 
to the RF modulator 30. The unit employs an internal 
switching system (not shown) so that the output of the 
tuner/demodulator 26 is provided to the modulator 30 except 
when the tape drive is in pla^ack mode. 

25 In order to allow the unattended recording of 

previously programmed television signals, a future schedule 
memory 32 may be loaded with digital signals representative 
of the ch8mnel and time of occurrence of the programs which 
the operator desires to record. The time of occurrence 
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signals may take a variety of forms including start and end 
time of programs or start time and duration. The operator 
of the system will normally load signals into the future 
schedule memory using a remote control transmitter 34 which 
5 typically provides infrared control signals to a remote 
control receiver 36 forming part of the video recorder. 
Signals from the remote control receiver are provided to a 
microprocessor 38 that loads the signals into the future 

schedule memory 32* 

10 A real time clock 40 is also connected to the 

microprocessor 38 which operates to compare present time 
signals with the times loaded in the future schedule memory 
for the recording of programs. When real time coincides 
with the time of occurrence of a program loaded in the 

15 future schedule memory 32, microprocessor sends signals to 
the tuner and demodulator 26 and to the tape drive 28 
causing the proper channel to be tuned and recorded by the 
tape drive 28. 

As heretofore described, the system is 

20 conventional and works properly as long as the 
tuner/descrambler 18 has been tuned to a chsuinel stored in 
the future schedule memory 32 prior to time of occurrence 
of a particular program. With alternative connection 
arrangements in which the cable 16 is provided directly to 

25 the detuner/demodulator 26 of the video recorder, it is 
only necessary that the tuner/descrambler 18 forming part 
of the cable box is properly tuned when a premium channel 
requiring descrambling is to be recorded. In either 
arrangement, the failure to maintain the cable box tuned to 
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the proper channel is one of the frequent reasons that the 
operator does not achieve recording of the desired program. 

In order to obviate the possibility of recording 
the wrong channel because of the . tuner/descrambler 18 being 
5 improperly tuned at the time of recording, the system of 
the present invention allows the video recorder to achieve 
control over the channel to which the unit 18 is tuned via . 
a dedicated remote control trMsmitter 40. Tremsmitter 40 
is permanently positioned relative to the cable box iO so 

10 that its output signals are received by the remote control 
receiver 22. For example, the transmitter 40 may be taped 
to the cable box adjacent the remote control receiver 22. 
The remote control transmitter 40 is connected to the video 
recorder by a flexible cable 42 to allow this positioning. 

15 The remote control transmitter 40 is energized by signals 
outputted by the microprocessor 38 on line 44, representing 
the channel associated with a program stored for recording 
in the future schedule memory 32 , generated at the time of 
occurrence of that program. 

20 In order to allow the remote control transmitter 

40 to be used with any of the several types of cable boxes 
which are in use, each of which may employ a different 
coding for chsmnel selection, the video recorder 12 
includes three decoders 46a, 46b and 46c which convert the 

25 channel selection output signals from the microprocessor 
into one of three formats, each for use with a different 
make of cable box 10. A manual selector switch 48 allows 
one of the three decoders 46a, 46b or 46c to be connedted 
between the- microprocessor 38 and the transmitter 40. The 
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remote control transmitter 40 may also send signals to the 
remote control receiver 22 energizing the power supply 24 
at the time of occurrence of a program to be recorded. 

Since the only control signals for a cable box 10 
5 constitute the power ON or OFF signal and the channel 
selection signal, this arrangement allows the remote 
control transmitter 34 for the video recorder 12 to also 
exercise full control over the cable box 10, thereby 
eliminating the need for the operator to employ two remote 
10 control transmitters for the two units. In this mode the 
microprocessor 38 would send appropriate channel and power 
signals to the dedicated remote control transmitter 40 
whenever appropriately commanded by the remote control 
transmitter 34, independent of operation of the future 
schedule. 

In use, the operator may use the remote control 
transmitter 34 in the manner of the prior art to load 
cheumel and time of occurrence of a desired program to be 
recorded in the future schedule memory 32. Until the time 
of occurrence of that program the system can be used, in the 
normal manner and the tuner 18 of the cable box 10 can be 
tuned to any desired channel. When the real time as 
provided to the microprocessor 38 by the clock 40 coincides 
with the start time of a program loaded into the future 
schedule memory the microprocessor sends appropriate 
control signals to the transmitter 40 to cause tuner 18 to 
select the appropriate channel. The output signal of the 
tuner 18 is provided through the tuner and demodulator 26 
of the video recorder 12 to the tape drive 28, which is 
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also energized by the microprocessor 38, -to record the 
selected progrsua. 

Having thus described my invention X claim: 
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Claimg; 

1. In a video recorder including a futiire 
schedule memory adapted to store the chemnel zmd time of 
occurrence of programs to be recorded, the video recorder 
being adapted to receive input signals from a multi-channel 
tuner/descrambler having a first remote control receiver 
for channel selection, said video recorder being adapted to 
provide output to a T.V. set, the improvement comprising: 

a first remote control transmitter operative 
under the control of signals stored in said future channel 
memory, said first transmitter being adapted to provide 
signals to sand remote control receiver of the 
tuner/descrambler at the time of occurrence of a program to 
be recorded to cause said tuner/descrambler to provide the 
video recorder with the appropriate signal to be recorded. 

2. The video recorder of claim 1 wherein said 
first transmitter controls the channel selection of the 
tuner/descrambler • 

3. The video recorder of claim 2 wherein said 
20 first transmitter controls the energization of the 

tuner/descrambler . 

4. The video recorder of claim 1 wherein said 
first remote control transmitter is connected to the video 
recorder by a flexible cable so that it may be positioned 

25 properly with respect to said first remote control receiver 
of the multi-channel tuner/descrambler. 
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5. The video recorder of claim 1 further 
including a second remote control receiver forming part of 
the video recorder and a second remote control transmitter 
for provision of signals to said second remote control 
receiver in order to allow remote control of the video 
recorder and of the multi-channel tuner/descrambler through 
signals provided by the second remote control transmitter 
to the video recorder and from the first remote control 
transmitter of the video recorder to the first remote 
control receiver, whereby a signal remote control 
transmitter may be used to control both the video recorder 
and the multi-channel tuner/descrambler. 

6. The video recorder of claim 1 in which the 
first remote control receiver and the first remote control 
transmitter communicate via infreured signals. 

7. In a television receiver system including a 
multi-channel source of television signals, at least 
certain of which are scrambled and a tuner/descrambler 
adapted to receive these scrambled signals from said multi- 
channel source and to descramble such signals, said 
tuner/descrambler including a remotely controllable channel 
selector, and a video recorder adapted to receive 
descrambled signals from the tuner/descrambler, said video 
recorder including a future schedule memory adapted to 
store signals representative of the channel and time of 
occxirrence of signals to be recorded, and said video 
recorder being adapted to provide output signals to a T.V. 
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receiver, the method of controlling the system comprising 
causing the video recorder to provide signals to the remote 
control receiver of the tuner/descrambler to cause the 
tuner/descrambler to tune a channel stored in said future 
5 program memory at the time of occurrence of the progrcim to 
be recorded by the video recorder. 



AHQinQ) CLAIMS 

[received by the mtemational Biareaa on 2r February 1992 (21.02 .92); 
original claims 1-7 r^>laced by amencaed claims 1-20 (9 pages)] 

1. In a video recorder including a fu'ture schedule mempry 
adapted to store the channel and time of occurrence of programs 
desired to be recorded, the video recorder being adapted to 
receive television input signals from a multi-channel 
timer/descrambler having a first remote control receiver for 
channel selection, the improvement comprising: 

a first remote control transmitter forming a part of the 
video recorder and operative under control of signals stored in 
said future schedule memory of the video recorder^ said first 
remote control transmitter being adapted to provide signals to 
said remote control receiver of the tuner/descrambler for channel 
selection at the time of occurrence of a program to be recorded 
to cause said tuner/descrambler to provide the video recorder 
with the appropriate television signal to be recorded; 

a second remote control receiver forming part of the video 
. recorder ? and 

a second remote control transmitter for provision of signals 
to said second remote control receiver in order to allow remote 
control of the video recorder and of the multi-channel 
tuner/descrambler through signals provided by the second remote 
control transmitter to the video recorder and from the first 
remote control transmitter of the video recorder to the first 
remote control receiver, whereby a single remote control unit may 
be used to control both the video recorder and the mult i -channel 
tuner/descrambler. 
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2 • The video recorder of claim 1 wherein said first remote 
control transmitter controls the channel selection of the 
tuner /descrambler . 

3. The video recorder of claim 1 wherein said first remote 
control transmitter controls the energization of the 
tuner/descrambler . 

4. The video recorder of claim 1, wherein said first remote 
control transmitter is connected to the video recorder via a 
flexible cable, said first remote control transmitter being 
positioned properly with respect to said first remote control 
receiver of the multi-channel tuner/descrambler for receipt of 
said signals generated by said first remote control transmitter 
by said first remote control receiver. 

5 . The video recorder of claim 1 in which the first remote 
control receiver and the first remote control transmitter 
commxmicate via infrared signals. 

6. A method of controlling a multi-channel 
tuner/descrambler for television signals having a remote control 
receiver for channel selection for recording future scheduled 
programs, said method comprising the steps of: 

storing the channel and time of occurrence of future 
programs desired to be recorded in a future schedule memory; 

providing remote control signals to the remote control 
receiver via a remote control transmitter when the current time 
coincides with said time of occurrence of future programs desired 
to be recorded; 
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recording the television signal output of the multi-channel 
tuner/descrambler via a video recorder when the current time 
coincides with said time of occurrence of future programs desired 
to be recorded; 

controlling operation of the video recorder via a second 
remote control receiver disposed in the video recorder; and 

providing second remote control signals to the second remote 
control receiver via a second remote control transmitter, whereby 
both the multi-channel tuner/descrambler and the video recorder 
may be controlled by the second remote control transmitter • 

7. The method claimed in claim 6, wherein: 

said step of providing remote control signals to the remote 
control receiver via a remote control transmitter includes 
providing remote control signals for selection of the channel 
tuned by the multi-channel tuner/descrambler. 

8. The method claimed in claim 6, wherein r 

said step of providing remote control signalsf to the remote 
control receiver via a remote control transmitter includes 
providing remote control signals for energization of the multi- 
channel tuner/descrambler* 

9. The method claim in claim 6, wherein: 

said step of providing remote control signals to the remote 
control receiver via a remote control transmitter includes 

connecting said remote control tremsmitter to said 
future schedule memory via a flexible cable, and 

disposing said remote control transmitter proximate 
the remote control receiver. 
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10. The method claimed in claim 6, wherein: 

said step of providing remote control signals to the remote 
control receiver via a remote control transmitter includes 
generating infrared signals via said remote control transmitter. 

11, A video system comprising: 

a multi-channel source of television signals; 

a multi -channel tuner connected to said multi-channel source 
of television signals having a remote control receiver for 
channel selection based upon received remote control signals; 

a video recorder connected to said multi-channel tuner 
having means operative to generate a signal specifying a channel 
selection; and 

a remote control transmitter operative to receive said 
signal specifying a channel selection generated by said video 
recorder and operative to generate remote control signals 
corresponding to said channel selection for receipt by said 
remote control receiver of said multi-channel tuner for channel 
selection. 

12. The video system of claim 11, vherein: 
said multi-channel source of television signals includes a 
television cable including at least one scrambled channel; 

said multi-channel tuner consists of a cable box adapted to 
receive a selected channel from said television cable 
corresponding to received remote control signals, 

descramble the television signal on said selected 
channel if said selected channel is one of said at least 
one scrambled channel, and 
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output the television signal of said selected channel 
on a predetermined channel. 
13. The video system of claim 11, wherein: 
said video recorder further includes 

a second remote control receiver for control of video 
recorder functions, and 

means for generating remote control signals via said 
remote control transmitter for channel selection 
corresponding to remote control signals received via said 
second remote control receiver; and 

said video system further includes a second remote control 
transmitter operative to generate remote control signals for 
receipt by said second remote control receiver of said video 
recorder for control of video recorder functions, whereby said 
second remote control transmitter may be ,«ed to control both 
said video recorder and said multi-channel tuner. 

14. The video system of claim 13, wherein: 

said second remote control transmitter includes means for 
providing channel selection signals; and 

said remote control transmitter controls the channel 
selection of said multi-channel tuner corresponding to channel 
selection signals provided by said second remote control 
transmitter. 

15. mie video -system of claim 13, wherein: 

said second remote control transmitter includes means for 
providing energization signals; and 
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said remote control transmitter controls the energization 
of said multi-channel tuner corresponding to energization signals 
provided by said second remote control transmitter. 
16, The video system of claim 11, wherein: 
said video recorder further includes 

a future schedule memory adapted to store the channel 
and time of occurrence of future programs, 

a real time clock circuit for generating present time 
signals, 

a controller connected to said future schedule memory, 
said clock circuit, and said remote control transmitter, 
said controller operative to control said remote control 
transmitter to transmit remote control signals to the 
remote control receiver of the multi-channel tuner for 
selection of the channel stored in said future program 
memory when said present time clock signal coincides with 
the time of occurrence of the future program, 
17, The video system of claim 16, wherein: 
said video recorder further includes 

a tape drive unit adapted to record television signals 
on a video tape and play back television signals previously 
recorded on video tape, and wherein 

said future schedule memory stores the channel and 
time of occurrence of future programs desired to be 
recorded, and 
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said controller is further connected to said tape 
drive unit to control said tape drive unit to record the 
television signal received from the multi -channel tuner, 
when said present time clock signal coincides with the 
tine of occurrence of a future program to be recorded. 
18. The video system of claim li, wherein: 
said remote control transmitter is connected to the video 
recorder via a flexible cable, said remote control transmitter 
being positioned properly with respect to said remote control 
receiver of the multi-channel tuner for receipt of said remote 
control signals generated by said remote control transmitter by 
said remote control receiver. 

19. A video recorder adapted to receive television input 
signals from a multi-channel tuner/descrambler which has a remote 
control receiver for channel selection, said video recorder 
coi^isingr 

a future schedule memory adapted to store the channel and 
time of occurrence of future programs to be recorded; 

a clock circuit for generating present time clock signals; 

a tape drive unit adapted to record television signals on 
video tape and play back television signals previously recorded 
on video tape; 

a remote control transmitter operative to generate remote 
control signals for receipt by the remote control receiver of the 
tuner/descrambler for channel selection; 

a controller connected to said future schedule memory, said 
Clock circuit, said tape drive unit and said remote control 
transmitter, said controller operative to 
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control said remote control transmitter to transmit 
remote control signals to the remote control receiver of 
the multi-channel tuner/descrambler for selection of the 
channel to be recorded stored in said future program memory 
when said present time clock signal coincides with the time 
of occurrence of a future program to be recorded, and 

control said tape drive unit to record the television 
signal received from the multi-channel tuner/descrambler 
when said present time clock signal coincides with the time 
of occurrence of a future program to be recorded • 
20. The video recorder of claim 19, further con^rising: 
a second remote control receiver for receipt of second 
remote control signals; 

said controller being further connected to said second 
remote control receiver and further operative to 

control video recorder functions in accordance with 
received second remote control signals, and 

generate remote control signals via said remote 
control transmitter for chaimel sielection corresponding to 
second remote control signals received via as second remote 
control receiver; and 

further comprising a second remote control transmitter 
separate from said video recorder for provision of signals to 
said second remote control receiver in order to allow remote 
control of the video recorder and of the multi-channel 
tuner/descrambler through signals provided by the second remote 
control transmitter to the video recorder and from the remote 
control transmitter of the video recorder to the remote control 
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receiver, whereby said second reiaote control unit may be used to 
control both the video recorder and the multi-channel 
tuner/descrambler . 
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